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(57) Abstract 

It is known to provide packing ta- 
bles including dispensers for packing materi- 
als. However, hitherto such tables have been 
fixed-height items. Thus, there are disad- 
vantages when it is required to make large 
packages on the packing tables. The dis- 
closure relates to a packing table (10) hav- 
ing a fixed-height work surface (14) and an 
adjustable-height work surface (44). The 
adjustable-height work surface (44) is ad- 
justable by means of a linear actuator (46) 
that is controlled by suitable control switches 
(45). Preferred embodiments of the inven- 
tion include a cushioning dunnage converter 
(100) integral with the packing table (10) so 
that the dunnage outlet (86a) of the conver- 
ter (100) emerges between the fixed height 
and adjustable height surfaces of the packing 
table. 
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A COMBINEP PACKING TABLE AND CUSmONING 
CONVERSION MACHINE: AND A RELATED 
METHOD OF PRODUCING FILLED PACKAGES 

5 This invention relates to a packing table and a cushioning dunnage conversion 

machine in combination; and to a related method of producing filled packages 
employing such a table. 

Such combined packing tables and cushioning conversion machines may be 
typically used in factories, mail rooms, warehouses, distribution centres, stores and 
10 indeed anywhere that it is desired to produce filled packages on anything more than 
an occasional basis. One packing table and cushioning dunnage convenor 
combination of particular utility is described in U.S. Patent Application Serial No. 
08/109,124 assigned to Ranpak Corporation of Cleveland, Ohio, U.S.A. This 
packing table includes a cushioning dunnage convertor that converts stock material, 
15 e.g. paper stock, into cushioning dunnage. 

Previous packing tables have been of varying degrees of utility depending on 
their levels of sophistication, but tend to suffer from the disadvantage that they are 
dedicated to the production of packages in a limited range of sizes. This is because 
packaging operations carried out by manual workers tend to be repetitive and 
20 consequently it has hitherto been thought desirable to build or permanently adjust 

packing tables so that they are positioned comfortably for the majority of operations 
* carried out by their users. 

However, if it is required to produce packages of differing sizes, shapes or 
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configurations there is a strong possibUity that for some or even a majority of 
operations carried out using prior an packing tables the packing table operators suffer 
discomfort. This can have adverse effects on individuals' work quality, concentration 
and produciivity. 

5 The foregoing disadvantage can arise even if there is a requirement to produce 

only two variant packages at a particular packing table. 

Furthermore, some packing tables are used by shift workers and hitherto it has 
not been possible to provide for the comfort of workers of greatly differing size who 
use the same packing table during successive shifts. 
^® According to the invention in a first aspect, there is provided in combination, 

a packing table and a cushioning conversion machine; 

the packing table including a first work surface and a second work surface 
adjacent the first work surfece; 

the heights of the first and second work surfaces being selectively vertically 
15 adjustable one relative to the other; 

the cushioning conversion machine mcluding a firame, and conversion 
assemblies mounted to the frame which convert a sheet-like stock material into a strip 
of dtmnage; and 

the ftame having an ouUet through which the strip of dunnage emerges, the 
20 outlet being positioned to supply the dunnage to at least one of the first work surface 
or the second work surface. 

This arrangement overcomes at least some of die disadvantages stated above 
as pertaining to the prior art. 

^ preferable that the outlet is disposed between the first and second work 
surfaces. Conveniently the cushioning conversion machine is positioned beneath the 
packing table, in particular beneadi the first work surface. This enables the 
advantages e.g. of the dunnage convenors of U.S. Patent Applications Serial Nos. 
08/109.124 and 08/155,931 to inure to apparattis according to the invention. (For the 
30 avoidance of doubt, it is stated that the dunnage convertor may optionally be 

moveable relative to the packing table, e.g. in the manner described in U.S. Patent 
Application Serial No. 08/155,931.) 
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Conveniently, the packing table includes a sub-chassis supporting the second 
work surface and an actuator operatively connected between the further work surface 
and the sub-chassis; and in particularly preferred embodiments the acmator is a linear 
acmator whereby to cause linear adjustment of the height of the further work surface. 
5 It is further preferable that the actuator is a powered actuator; however, in an 

alternative embodiment the actuator may be manually operable. 

The foregoing features advantageously ensure that the apparatus of the 
invention is convenient and easy to use. 

In panicularly preferred embodiments the first and further work surfaces form 
10 a substantially contiguous work surface when the first and further work surfaces are 

at the same relative height. 

The foregoing features confer particular utility on preferred embodiments of 
the invention. 

Conveniently the cushioning conversion machine includes a forming assembly 
15 which forms the sheet-like stock material into a strip of dunnage; and a feeding 
assembly which advances the sheet-like stock material through the forming assembly . 
The conversion machine may also optionally include a stock supply assembly which 
supplies the sheet-like stock material, such as p2q)er in single or multi-ply form to the 
forming assembly and a cutting assembly for cutting the dunnage into sections of a 
20 desired length. 

These arrangements advantageously ensures that the advantages, such as those 
described in WO 92/05948, associated with cushioning dunnage conversion machines 
inure to the apparatus of the invention. 

Other preferable features of embodiments of the table/machine combination 
25 are that: 

(i) the forming assembly inwardly folds the sheet-like stock material to 
form the strip of duimage; 

(ii) the feed assembly is a pulling assembly which pulls the sheet-like stock 
material through the forming assembly; 

30 (iii) the pulling assembly is a pulling/connecting assembly which connects 

the strip of dunnage; 
(iv) the pulling/connecting assembly coins the strip of dunnage; 
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(V) the sheet-like stock material is recyclable and/or biodegradable; 

(vi) the sheet-like stock material is multiple plies of paper; 

(vii) the multiple plies of paper are provided via a single stock roll; and/or 

(viii) the first work surface remains at a fixed height. 

According to a second aspect of the invention, there is provided a method of 
producing filled packages comprising the steps of. in any suitable order: placing a 
receptacle having an opening for an article to be packed on the second work surface 
of a machine/packing table combination in accordance with the invention as 
hereinabove defined; 

adjusting as necessary the height of the work surface until the opening is at 
a suitable height for filling of the receptacle; 

operating the cushioning conversion machine to produce a strip of dunnage; 

placing an article and any desired packaging material in the receptacle; ami, 
optionally, 

closing the opening in the receptacle. 

There now follows a description of a preferred embodiment of the invention, 
by way of example, with reference being made to the accompanying drawings in 
which: 

Figure 1 is a perspective, schranatic view of a packing table in accordance 
with the invention; 

Figure 2 is a plan view ftom above of the work surfaces of the table of Figure 

1; and 

Figure 3 is a plan view of a typical dunnage converter that may be 
incorporated into the packing table of Hguies 1 and 2. 

Referring to the drawings, there is shown a packing table 10 incorporating a 
cushioning dunnage convenor 100 of the kind shown in plan in Figure 3. Packing 
table 10 includes a framework formed e.g. from extruded aluminium members that 
define a chassis. Parts of the chassis are visible as legs 11 protruding downwardly 
from the underside of the packing table in order to provide support therefor. In the 
embodiment shown, each leg 1 1 terminates in a screw-adjustable foot 12 that may be 
adjusted to level the table. Other ground-engaging means such as casters may 
alternatively be used. 
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The legs 11 and the remainder of the framework defining the chassis support 
a packing table housing 13 the upper surface 14 of which is finished in a hardwearing 
material that may be chosen to have non-slip characteristics, in order to form a 
surface on which packaging operations may take place. 
5 At the left hand end of the embodiment shown in Figure 1, there is mounted 

a stock supply assembly indicated generally by reference numeral 20, the function of 
which is to supply stock material e.g. in the form of single or multi-ply paper to a 
cushioning dunnage converter (not visible in Figure 1) secured within housing 13. 

Stock supply assembly 20 mcludes a pair 21, 22 of generally "C"-shaped 
10 members secured to the housing 13 and legs 11 at the front and rear of the apparatus 

such that the limbs of the C-shaped members protmde to the left hand side of the 
apparams as viewed in Figure 1 . 

The arrangement is such that the corresponding limbs of the respective C- 
shaped members 21, 22 are parallel with one another. The upper limbs lie in a first, 
15 common plane and the lower lunbs lie in a second, common plane. 

The lower limbs each include a notch such as notch 23 for receiving the shafts 
of a roll 24 of stock material which in the embodiment shown is single-ply kraft 
paper. 

The upper limbs of the C-shaped members each include an upwardly extending 
20 ear 26. A pair of vertically spaced rods 27, 28 extend generally horizontally between 

the resulting pair of ears 26, such that there is a gap between the rods 27, 28. 

In use of the apparatus, stock material is unwound from the roll 24 and fed 
from the left hand side of the apparatus as shown in Figure 1 through the gap 
between the rods 27, 28. From there, the paper is fed via an inlet opening in the left 
25 hand end of housing 13 into the dunnage convertor contained therein. This results 

in continuous feeding of the stock material until the roll 24 is used up, at which point 
a fresh roll 24 may be loaded onto the lower limbs of the C-shaped members and fed 
as aforesaid. 

As is described below, the dunnage convertor includes a post-cutting 
30 constraining assembly 86, which is in the form of a rectangular-section tube. In the 
immediate vicinity of the cushioning dunnage convertor 100, the post-cutting 
constraining assembly extends horizontally, and it protrudes through an aperture in 
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the right hand end of housing 13. At this point, the post-cutting constraining 
assembly 86 is cranked upwardly to terminate in an outlet 86a the opening of which 
is at the same level as the surfece 14 of packing table 10. 

The dunnage convenor includes various components for producing low-density 
cushioning material (dunnage) from the stock material; and a cuner for cutting 
discrete lengths of the formed dunnage. 

It wiU thus be appreciated that in use of the packing table, once the cushioning 
dunnage convenor has been fed with paper from roll 24, it is possible for an operator 
to produce lengths of low-density, pad-like cushioning dunnage from the oudet 86a 
for use in packages that the operator is in the process of forming at the packing table 
10. Suitable electrical controls 30 are mounted on a power supply housing 31 in 
order to provide control over the operation of the dunnage convenor 100. 

In practical embodiments of the invention, the controls would additionally 
include e.g. a foot pedal connected to the control circuitry of the dunnage convenor, 
so that the operator can produce cushioning dunnage at will without the need for 
intervention by hand. 

At the right hand end of packing table 10 there is provided a furtfier work 
surface 44 the height of which is adjustable in the directions indicated by arrows A 
and B. A further control panel 45 includes suitable electrical controls for causing 
raising and lowering of flmher work surface 44, by means of an electric acmator 46 
secured in a sub-chassis secured to the chassis previously referred to. 

The sub-chassis comprises yxppsr and lower pairs of horizontally spaced, 
extruded members 40, 41; 42, 43. The upper pair of members 40. 41 are 
interconnected by a horizontal brace 48 at the ends of the members 40, 41 remote 
from housing 13; and the lower members 42, 43 are interconnected by a fimher 
bracing member 49. 

The undersides of the ftee ends of the members 42, 43 include screw- 
adjustable feet, such as feet 12 previously referred to, for assisting in levelling of the 
apparatus 10. Thus it will be seen tiiat there is provided a rigid framework secured 
to and extending from the right hand side of the apparatus 10 as shown in Figure 1. 

The spacings of the members 40, 41 and 42, 43 are such diat a square-section, 
linear electric acmator 46 may be fixedly secured therein. The upper end of acmator 
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46 includes an actuator rod 46a that is secured to the underside of work surface 44 
and on operation of the appropriate controls secured on control box 45 the work 
surface 44 may be raised or lowered as desired. 

As is best shown in Figure 2, further work surface 44 includes a recess 50 that 
5 is shaped to permit the work surface 44 to rise and fall without fouling on the post- 
cutting constraining assembly outlet 86a. As is shown by the dotted outline 
represented by reference numeral 46b in Figure 2, the upper end of actuator rod 46a 
terminates in a large area element, so that in the embodiment shown the entire weight 
of the further surface 44 is supponed and guided by actuator 46 and there is no need 

10 for additional guide members. However, such members could if desired be 

incorporated, for example extending vertically at the comers of housing 13 at the 
positions 52 and 53 shown in Figure 2. 

It will be apparent from Figure 2 that if desired the further work surface 44 
can by means of actuator 46 be raised such that its surface lies in a common plane 

15 with work surCace 14. When thus configured, the packing table of the invention may 
sinoqply be considered as a large area packing table having an outlet 86a for low 
density duxmage material approximately two thirds of the way along its length. The 
locating of the outlet 86a in the this position permits the production of dunnage 
material for use at either end of the packing table. 

20 The apparatus of the invention may be used in a number of ways in addition 

to the manner described above. For example, an operator who has to produce a large 
number of packs of a generally small size and occasional packs of a lajrge size could 
operate the controls at control panel 45 to lower the further work surface 44 to a 
suitable height for the large packs, and then simply leave the further work surface 44 

25 in that position ready for the occasions when it is necessary to produce large packs. 

The operator would then spend the majority of his or her time working at the work 
surface 14, and would only turn to further work surface 44 when it proves necessary 
to produce large packs. 

Alternatively, an operator could work by repeatedly altering the height of 

30 further work surface 44 relative to work surface 14, as would be required if the 

numbers of large and small packs to be created were approximately equal. 

Yet a further possibility lies in operating the acmator 46 to adjust the height 
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of further work surface 44 e.g. at the start and end of a shift, in order to 
accommodate operators on successive shifts of different sizes. 

There are nimierous other ways in which the apparatus of the invention can 
be operated, and these will become apparent to those skilled in the art on reading this 
5 description. It will however be appreciated that the apparatus of the invention is 
exceedingly versatile in its ability to provide an efficient, comfortable work station 
under various differing circumstances. 

The embodiment shown in Figure 1 includes an optional superstrucmre 60 at 
the rear of housing 13. Superstructure 60 extends upwardly of work surface 14 and 
10 terminates in a shelf 61. Shelf 61 may optionally be sub-divided by means e.g. of 

dividers such as hoops 62 shown in Figure 1. A greater number of hoops 62 than 
those shown can be provided if desired. 

Figure 3 generally illustrates the internal conversion assembles of a preferred 
cushioning conversion machine such as that shown in U.S. Patent No. 5,123,889 to 
15 which reference may be had for furdier details. The convertor 100 includes a 
forming assembly 120, a feed gear assembly 122, a cutting assembly 124, and the 
post-cutting constraining assembly 86. The general operation of these assemblies is 
described in detail in U.S. Patent No. 5,123.889. 

Access to the convertor 100 is achieved in the embodunent shown by virme 
20 of work surface 14 being hinged at break line 14c, whereby work surface 14 is 

divided into two portions 14a, 14b. It will be evident that work-surface 14b can be 
pivoted about break line 14c to provide access to cushioning dunnage convertor 100. 

It will be appreciated that the packing table of the invention may be embodied 
in numerous ways, and need not be restricted to the precise form shown in the 
25 drawings. Furthermore, various materials and finishes may be used for or applied 

to the components of the table. 
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CLAIMS 

1. In combination, a packing table and a cushioning conversion machine; 

the packing table including a first work surface and a second work surface 
5 adjacent the first work surface; 

the heights of the first and second work surfaces being selectively vertically 
adjustable one relative to the other; 

the cushioning conversion machine including a frame, and conversion 
assemblies mounted to the frame which convert a sheet-like stock material into a strip 
10 of dunnage; and 

the frame having an outlet through which the strip of dunnage emerges, the 
outlet being positioned to supply the dunnage to at least one of the first work surface 
or the second work surface. 

IS 2. A table/machine combination according to claim 1 wherein the outlet 

is disposed between the first and second work surfaces. 

3. A table/machine combination according to claim 1 or claim 2 wherein 
the cushioning conversion machine is positioned beneath the packing table. 

20 

4. A table/machine combination according to claim 3 wherein the 
cushioning conversion machine is positioned beneath the first work surface. 

5 . A table/machine combination according to any preceding claim wherein 
the packing table includes a sub-chassis supporting the second work surface and an 
actuator operatively connected between the second work surface and the chassis. 

6. A table/machine combination according to claim S wherein the acmator 
is a powered actuator. 

7 . A table/machine combination according to claim 5 wherein the acmator 
is manually operable. 



25 



30 
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8. A table/machine combination according to any preceding claim wherein 
the first and second work surfaces form a substantially contiguous work surface when 
the work surfaces are at the same relative height. 

5 9. A table/machine combination according to any preceding claim wherein 

the conversion assembly includes: 

a forming assembly which forms the sheet-like stock material into a strip of 
dunnage; and 

a feed assembly which advances the sheet-like stock material through the 
10 forming assembly. 

10. A table/machine combination according to claim 9 wherem the 
cushioning conversion machine furdier comprises: 

a stock supply assembly which supplies die sheet-like stock material to the 
15 fonning assembly; and 



20 



length. 



a cutting assembly which cuts the strip of dunnage into sections of a desired 



11. A table/machine combination according to claim 10 wherein the 
forming assembly inwardly folds tb. sheet-like stock material to form the strip of 



dunnage. 



12. A table/machine combination according to claim 11 wherein die feed 
assembly is a pulling assembly which pulls the sheet-like stock material thiough the 

23 forming assembly. 

13. A table/machine combination according to claim 12 wherein die puUing 
assembly is a pulling/comiectmg assembly which comiects die strip of dumiage. 

30 

14. A table/machine combination according to claim 13 wherein die 
pulling/connecting assembly coins die strip of dunnage. 
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ls. A table/machine combination according to any preceding claim wherein 
the sheet-like stock material is recyclable and biodegradable. 

16. A table/machine combination according to claim 15 wherein the sheet- 
5 like stock material is multiple plies of paper. 

17. A table/machine combination according to claim 16 wherein the 
multiple plies of paper are provided in a single stock roll. 

10 1 8 . A table/machine combination according to any preceding claim wherein 

the first work surface remains at a fixed height. 

19. A method of producing filled packages comprising the steps of, in any 
suitable order: 

IS placing a teceptacle having an opening for an article to be packed on the 

second work surface of a machine/packing table combination accordiag to any: 
preceding claim; 

adjusting as necessary the height of the second work surface until the opening 
is at a suitable height for filling the receptacle; 
20 operating the cushioning conversion machine to produce a strip of dutmage; 

placing an article and the strip of dunnage in the receptacle; 
and, optionally, 

closing the opening in the receptacle. 

25 
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